Alcohol has been shown to interact with lead to influence haem biosynthesis. The aim of this study was to define the dependence of this interaction on the degree of exposure to lead. Exposure to alcohol was estimated by measurement of alcohol concentrations in a sample of urine collected during the morning tions. The study ofthe influence ofthe degree of occupational exposure to lead on relations between alcohol consumption and effects ofthe exposure to lead led to the consideration oftwo different groups-namely, mildly and strongly exposed subjects. In the first group, individual biological susceptibility seemed to play a preponderant part. In the second, the pool of lead present in the body seemed to be sufficiently important to mask the effects of individual susceptibility.
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Studies about the relations between drinking habits and effects of lead generally consider the influence of alcoholism on parameters of lead absorption. "2 The purpose of this study was to investigate whether the influence ofalcohol on parameters oflead poisoning depends upon the degree of exposure to lead.
Materials and methods
Blood and urine samples were obtained from 526 workers of a lead acid battery factory. Blood was collected by venepuncture in Veinoject tubes containing heparin as anticoagulant.
Alcohol concentrations were estimated with a gas chromatographic method in a sample of urine collected in the morning (AlcUM) and a sample collected in the afternoon (AlcUA). Standard solutions were prepared by diluting 100 pl of known ethanol concentrations with 900 pl water containing 6-69 mmol of propyl alcohol/l.
Urine samples were treated in the same way. A total of2 pl ofeach mixture was injected into a Varian 1400 gas chromatograph equipped with a Porapak Q column (injector 190'C, column 190'C, detector 190°C, carrier gas nitrogen). Urinary alcohol concentrations were calculated by comparing the quotients of area of the ethanol/area of the propyl alcohol peaks of urine samples with those of standard solutions.
The following indices of lead poisoning were estimated: (1) index of lead absorption: blood lead concentration (Pb-B) determined with an atomic spectrophotometric method with graphite furnace and Zeeman non-specific absorption correction after extraction of blood lead by pyrrolidine dithiocarbamate (ammonium salt) and methyl isobutyl Cezard, Demarquilly, Boniface, Haguenoer Results Table 1 gives the lowest and highest values found in the population as well as mean value and standard deviation for each parameter concerning alcohol or lead exposure. Low means were found for AlcUM and AlcUA concentrations. This could be explained by the many subjects for whom AlcUM or AlcUA had a null value. Mean values for ALAU and Pb-B concentrations were normal whereas ZPP concentration was higher than normal. Table 2 gives the coefficients of correlation between parameters of alcohol exposure and parameters of lead poisoning for the whole population.
We found a statistically significant (positive) coefficient of correlation only between Pb-B and AlcUM and between ALAU and ALcUA. Because of the many subjects for whom AlcUM or AlcUA was zero, we also calculated coefficients of correlation between these parameters for two groups: subjects for whom AlcUM was positive and subjects whose AlcUA was positive ( Relations between alcohol intake and lead poisoning were studied in the two subgroups-namely, moderate metal absorption with no or few alterations of haem biosynthesis; and high Pb-B values or major disturbances in haem biosynthesis.
In the first subgroup, coefficients of correlation between AlcUM or AlcUA and Pb-B were always positive and often statistically significant. Coefficients of correlation between ALAU or ZPP and parameters of alcohol consumption had variable signs. In the group of subjects with high Pb-B, ALAU, or ZPP concentrations, coefficients of correlation were studied. Between Pb-B and alcohol ingestion the correlation was mostly positive but often statistically non-significant; parameters of alcohol ingestion and effects of lead on haem biosynthesis showed negative, often statistically significant correlations. An exception to this behaviour was that ALAU and alcohol intake showed inconsistent relations with increased ZPP values.
Discussion
The study population had a low alcohol intake, which made it difficult to study the effect of alcohol on lead absorption and on the haematological effects of lead. The concentrations of Pb-B were also low in workers in this factory, although high enough to result in abnormal ALAU and ZPP values.
Alcohol may increase the absorption of lead in the gastrointestinal tract,69 alter its distribution to targets and provoke a mobilisation of lead bound to tissues.2 Acetaldehyde formed from alcohol may inhibit 5-aminolaevulinic dehydratase.' 2616 It is also possible that one effect may neutralise another one. The fact that the signs of coefficients of correlation between ALAU or ZPP and parameters of alcohol ingestion were inconsistent in groups of workers without significant biological effects of lead may be explained by the coexistence of these mechanisms or the lack of interactions at the given exposure concentrations. Even in subjects with obviously disturbed haem synthesis, alcohol intake had little effect on high Pb-B values and coefficients of correlation between Pb-B and AlcUM or AlcUA were not consistently significant., Negative trends in correlations between ALAU or ZPP and parameters of alcohol uptake might be explained by the mobilisation oftissue bound lead. In fact, we can hypothesise that, when occupational exposure to lead induces a noticeable increase of Pb-B, ALAU, and ZPP concentrations, the amount of mobilised lead may be higher than in subjects with low exposure.
In conclusion, this epidemiological study allowed us to hypothesise on mechanisms that should be verified by further in vitro studies on erythrocytes. 
